mesoporous nanotubes with scale bar at 20 nm. The inset of (a) is TEM image of one Li 3 V 2 (PO 4 ) 3 mesoporous nanotube. c, SEM image of Li 3 V 2 (PO 4 ) 3 mesoporous nanotubes pre-sintered at 300 °C for 10 h in air with scale bar at 100 nm. d, SEM images of Li 3 V 2 (PO 4 ) 3 mesoporous nanotubes pre-sintered at 350 °C for 10 h in air to remove additional PVA, getting larger pores on the nanotubes. The scale bar is 100 nm. e, Schematic diagram of electrospinning composite nanowires with only middle-molecular-weight PVA. f-g, SEM images of composite nanowires after electrospinning. h-i, SEM images of composite nanowires pre-sintered at 300 °C for 3 h in air. j-k, SEM images of Li 3 V 2 (PO 4 ) 3 nanowires subjected to high-temperature sintering at 800 °C for 3 h under argon. l-m, SEM images of carbon nanowires after removal of Li 3 V 2 (PO 4 ) 3 with hydrogen fluoride. The scale bar is 1μm in f, h, j, l and 200 nm in g, i, k, m. As a control sample, Li 3 V 2 (PO 4 ) 3 nanowires were also electrospun with only middle-molecular-weight PVA. First, the uniform precursor solution for electrospinning was prepared with 1.6 mol of middle-molecularweight PVA and 20 ml of deionized water. Then, LiOH, NH 4 VO 3 and NH 4 H 2 PO 4 were added in a molar ratio of 3:2:3. After being electrospun, the composite nanowires were annealed at 300 °C in air for 3 h, leading to pyrolysis of the middle-weight PVA. They were subsequently annealed at performance and charge-discharge curves collected at a rate of 5 C at temperatures of -20, 20 and 60 °C, respectively. e, Cycling performance and the corresponding coulombic efficiency measured at 1 C for 500 cycles. f-h, TEM images of Li 3 V 2 (PO 4 ) 3 mesoporous nanotubes after cycling 5000 times at the rate of 10 C with scale bar at 100 nm. At the high current density of 10 C, Li 3 V 2 (PO 4 ) 3 nanowires, mesoporous nanotubes and pea-like nanotubes deliver initial discharge capacities of 112, 107 and 90 mAh/g, respectively, after 1,100 cycles, the corresponding capacity retentions were 99%, 71% and 68%, respectively. 
